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TITLE: The Dielectric Polarization of Molecular Todine- and Bromine 
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PERIODICAL: Investiya Akademii nauk SSSR, Otdeleniye khimicheskikh nauk, 
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moreover confirm a by the eiseconfigure® on the compound 
number (table ) ie 2 shows moments of molecules which 
aiffer from th se treated pove bY naving aditione 


at . 
and 2 equal yaiues of the moments were obtained: as the 
moment of the CH,-Br OUP ig equal to that of the c-H grouP: 


The isomers 38 a 4 have gomewhat greater moments Tsoner 4 
is also the most stable. 1 other gomers in rans 
formed in o isome . co -radictory to the formul (references 
4-6) the authors maintain that for § pstituents he type 
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tain irregular group the momen of th diaxial isomer a-a 
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Various results are then given and giscussed- Although the 
noment of jndandione 8 2,72 Dis greater than that of 
3-ethyl-rhodanine 1,75 D)> the noments of the monomethine~ 
hemioxanines nave a noticeably lower value for the derivatives 
of indandione (1,3)- This is probably; caused by the aifferent 
directions of the moments in 3-ethylrhodanine and indandione 
The variations of the snvestigated absorption spectra of the 
hemioxanines » qnich are caused by 4n elongation of their poly- 
methine chain, agree with the conclusions concerning the 
structure of these compounds which were drawn fron the inves- 
tigation of their dipole moments. There are 4 table and 15 
references; 5 of which are Soviet. 
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Si-O and Si-halogen, the weight of the ionic state is higher. 
Numerous and detailed data are given. There are 1 table and 


5 references. 
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Doklady Akademii nauk SSSR, 1958, Vol 122, Nr 5, 
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According to the results obtained by various previous 


panere (Refs 1,2,3) the fornation of three-center 
orbits is cpeocial case and occurs rather frequently 


in the exse arious molecrles. Such orbits may, 
accoriing autnors! opinion, exis t in a far 
Gecater number of cases that hitherto assumed. By 
utilizing eas concerning thrcee-center orbits 

it is possi} o txplein the etoncture of various 
mplecrkes. is toe case especially with a number 
of sonpounds “ an insufficiert number of electrons, 
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ng thet is indicative of a 
raALization of thvee-center erbits also 
The authors then dwell somewhat more 
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in detai this hypothesis, which is suited 
not only; for eyclopropane but also for various of its 
ete aah gre a par oxide and ethyleninide). Its 
may also es ao sible that three-center orbits form 
the tasis (co ) There are 3 figures and 8 
te eo 2 ms wh oh are Soviet. 
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Six-Membered Cyclic~Active Complexes in Organic Chemistry 


{(Shestichlennyye tsiklicheskiye aktivnyye kompleksy Vv 
organicheskoy khimii) 


Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk, 
1959, Nr 2, pp 238-246 (USSR) 


In order to clarify the mechanism of @ large part of the 
molecular organic reactions in this paper 6-membered cyclic 
active complexes were investigated. Molecular and ionic 
reactions can proceed over cyclic active complexes in which 
breaking and forming bonds alternate. The method of molecular 
orbits permits in its simplest form already important con- 
clusions with respect to the 5-, 6-, and 7-membered cycles. 
Theory shows in all cases the cccurrence of 3 conjugating 
orbits. It is assumed thrt 5-, 6-, and J-membered cycles 
with 6 electrons play an important role also in chemical 
kinetics. Presumably, tae conclusions drawn from calcula- 
tions of the energies of Jt -electrons with respect to the 
energies of these cycles can be qualitatively transmitted to 
cycles with 6 -bonds. Frem this point of view previously 
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(Ref 2) the hydrogen exchange between alcohols and heavy 

water had been investigated. The experiments showed (Ref 3) 
that the reaction proceeds repidly at normal temperature 
in solutions and vapors. This seems to exclude both the 
radical and the ionic mechanism. The very rapid exchange 
between water and alcoholg was also proved by means of 
nuclear paramagnetic resonance (Ref 4). The method of tagged 
atoms abolished the earlier conception that the reactions 
proceed in several stages. It was proved that they occur 
in one process. The rearrangements with a displacement of 
groups from the 1-positicn, passing the meta-positicn, into 
the ortho-(with inversion) or para-position (without conver- 
sion) are a very convineing ecunter-evicence against the 
radical mechanism. On comparison of the reactions inveati- 
gated which are either excthermal or thermoneutral, certain 
conclusions had been drawn as %o the activation energies. 
Under certain conditions the formation of 4-membered eycles 
is possible as it is the case on the decomposition of octa- 
fluoro cyclobutane © F.. @his decomposition proceeds mono- 

Gard 2/4 molecularly at low Pp egsure in a certain temperature range 
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complexes by reacting and regenerating in one process. In 
this connection the mechanisms which postulate the particira~ 
tion of unstable intermediary ions (carbonium ions and carbane 
ions) were gubjected to a criticism since they were in mosi 
cases neither proved nor energetically confirmed. The 
mechanisms suggested with cyclic complexes correspond to the 
data on the isotopic exchange. There are 1 table and 20 
references, 3 of which are Sovist. 
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ABSTRACT: In the present paper 5- and 7-membered cyclic activated 
complexes were suggested for a number of organic reactions» 
The class of the 5-membered complexes comprises all cases 
in which 6 electrons move in the field of 5 centers. One of 
the cycle members gives 2 electrons: It is either the 
negative jon of the OH’; OCoB,» halogentype or an atom with 


an undivided pair of electrons which takes part in the 
activated complex. During the reaction the division of the 
pair of electrons takes place. Hereby -a ‘bond: Ga. Ls 
formed between the one electron and its cycle. partner. Tne other 
electron is transferred into the electrophilic atom which is 
Card 1/3 transformed by it into @ negative ion. 5-membered cyclic 
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activated complexes with less than 6 electrons can also be 
formed. It is important only that there are not more than 

6 electrons in such a cycle. Less than 6 electrons are no 
hindrance but an advantage, because in this case occupation 
starts from lower orbits. It might therefore be expected that 


the occurrence of a ane center which represents an empty orbit 
will considerably reduce the activation energy when 4 electrons 
are present. In the case of 7 centers there are likewise 

3 combining levels for 6 electrons. There the role of the th 
center consists in representing a free (empty) orbit. The 7 
center can be a catalyst of the BF, type. The processes 


proceeding according to a 7-membered cycle probably include 
the isomerization of butane into isobutane in the presence of 
AlCl,. The pinacol rearrangement takes place in the presence 


of boron oxide, aluminum oxide, and strong acids. It can be 
produced in the form of a 7-membered activated complex in 
which the catalyst is probably the qth center, In all cases 


investigated the 6 electrons move within the cycle field. It 
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must be emphasized that 6 electrons in the fieli of 7 centers 
heave a certain resemblance with a deficiency structure. 
Reactions are possible in which the electron transfer is the 
principal part. The kinetics of the electron transfer which 
was determined according to the extension of thr nuclear 
resonance line, e.g. between the tetramethyl p-::henylene 
diamine and Wurster's blue as well as between o' her substances 
(Ref 15), is distinguished by high velocities. |ometimes an 
electron transfer takes place by means of a cat:lyst. There 
are 16 references, 2 of which are Soviet. 
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tion, and Aldehyde Reactions in the Light of the Theory of 
Cyclic Active Complexes (Nekhanizmy molekulyarnykh peregruppi- 
rovok, gidroliza, eterifikatsii i reaktsiy al'degidov v svete 
teorii tsiklicheskikh aktivnykh kompleksov) 


Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk, 
1959, Nr 3, pp 401-411 (USSR) 


In the present paper the mechanisms of some molecular rear- 
rangements, hydrolysis, esterification, and aldehyde reactions 
were investigated. A specific peculiarity of a number of rear-~ 
rangements is the transition of the system A-B-C to the 
system B-C~A. The explanation of this process by the migration 
of the free radical or ion frequently seems to be arbitrary. 
In numerous cases the intermolecular proceeding of the rear- 
rangement was proved. As component the arrangement 
ae ae enters into the active complex, in which the BC 

AY 
bond is maintained, the AB bond breaks and AC is formed. 
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The group A covers a wide range during the reaction. The 
occurrence of half bonds B....A and 4A....C is possible if the 
6-membered active complex is formed without considerable ex- 
penditure of energy. A general conclusion from a number of 
papers is that the rearrangement into ortho-position takes 
place with inversion and into para-position without inversion. 
The reaction is intermolecular (and monomolecular). The 
process is obviously neither radical nor ionic. In the case 
of rearrangement into para-position the transition stage 
might be the process in ortho-position. It may be assumed 
that the process takes place through a 6-membered complex. 
For hydrolysis and esterification the fact is important that 
in many cases a rupture of the acyl-oxygen bond takes place. 
This was proved by means of methods of the tagged atoms and 
optical activity. Furthermore in most of the esters the 
alkali hydrolysis proceeds as a second-order reaction. This 
is in accord with two different mechanisms. In the reactions 
investigated in which H,0* and OH” participated there is a 
Card 2;5 
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common characteristic, namely the active com lex in which 
breaking and nascent bonds alternate, is forned more readily 
if the charges alternate (in ions or polar bunds). This 
additional electrostatic effect reduces the mwnersy of repul- 
sion and favors the formation of active cycl:.c complexes. The 
investigation of reactions of acid anhydride: with amines by 
means of tagged 018 proved that the carbonyl oxygen of the 
amide was the carbonyl oxygen of the anhydride. This reaction 
may easily be produced by a 4- or G-membered complex. For the 
reaction of Camizzaro it was proved by means of the isotopic 
method that the oxygen is directly transferred from one 
aldehyde molecule to the other. According to conditions and 
reagents the reaction. proceeds in some cases according to a 
third-order equation and in other cases to a fourth-order 
equation. This suggests the possibility of different mechanisns. 
The third-order reactions fit well into the structure of a 
6-membered complex. For the fourth-orderthe following mecunism 
is suggested: : 


SI egypt ta oven p ecm 
ests ieee 2 
Sepee ere ee oe ta Rae ee Sie tss 

i ene adie Burin Rone en brat bee a Renee 
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1) CH= CHO 


2 : ae 2 
H---- O14 7 CHS=CHOH + OF 
2) H:-- CH>=CH—OH CH, CHOH a 
: a Pee. | + OH 
O-- H+ CH>—CHO CH5— CHO 
If the second stage proceeds according to 
0. 
cH 0 —> CH,CH(OH) . CH,CHO , then generally the third 
Lee fh 30H(0H) 2 » then generally 
CH3--- CH 
CH 
3 


order results. Consequently this is the competition of, two 
active complexes. In both cases instead of CCx the C-Co bond 
is formed in consequence of the reaction. This is, so to 
speak, the thermodynamic justification of the rection. In 
the case of the fourth order in the active compl:x in the 
Card 4/5 presence of the reacting and regenerating OH”-io1 a favorable 
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succession of the charges takes place. The reactions between 
aromatic aldehydes and aliphatic ketones in the tresence of 

bases may be explained by 6-membered active complexes. There 5 
are 11 references, 1 of which is Soviet, 


ASSOCIATION: Institut tonkoy khimicheskoy tekhnologii im. NM. V. Lomonosova 
(Institute of Fine Chemical Technology imeni M. Y. Lomonosov) 


SUBMITTED ; June 21, 1957 
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5(4) SOV/62-59-4-6/ 42 
AUTHOR: Syrkin, Ya. K. 
TITLE: “Nechentan of Molecular and Acid-base Jatalytic Reactions in 


Organic Chemistry (Mekhanizmy molekulyarnykh i kislotnoosnovnykh 
kataliticheskikh reaktsiy v organicheskoy khimii) 


PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk, 
1959, Nr 4, pp 600-610 (USSR) 


ABSTRACT: In the present work it has been attempted to investigate a num- 
ber of reactions without use of free radicals, carboxyl ions and 
carbon anions. As contrasted with existing conceptions the au- 
thor believes that an addition of the ion, e.g., of H,0 ag, 
takes place in the first Stage of the acid-basic catalysis to 
form a molecular compound: 

+ 1 + 
(1) S + H,0 -aq = 58,0 -Aag 
2 
In the second stage the reaction proceeds from the molecular 


compound (substrate with molecule or ion) via an active cyclic 
Card 1/3 complex with a succession of breaking and originating bonds: 
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k 
(2) SH,0*.aq —> S’ + H,0*.aq 
Da 


3 3 


Depending on the value of the specific rates Ky» Kos Ks Ky the 


kinetic equation may have one form or the other, under participa- 

tion of the concentrations and activities. The reaction may, 

but need not depend on the acidity function. Based on these 

conceptions the action of the OH ion on the nitroparaffins 

which contain hydrogen in addition to the carbon connected to 

the nitro group causes in the first stage ths formation cf the 
>t = 


molecular compound (3) Pree Sanne | 


As a result of the reaction via the active six-member complex 
this compound is transformed into (4): 


~\ = 
‘C—+—H* +e + O—H = 
(4) Jd f—e Yok + OH 
f O-——N-——0°°' °° H 0 
Card 2/3 This method of active cyclic complexes has been used in some re- 
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actions of Priedel-Crafts, Wiirtz, Ziesler, Grignard, Kizhner 
Knevenagel', in some cases of decarboxylation, and nitration, 
and in the reactions of organic peroxides. Some mechanisms 
which have been investigated may be subject to discussion and 
are possibly more complicated. It is believed, however, that 
numerous organic molecular reactions will be found which cor- 
respond to the formulated course of reaction via active five-, 
Six-, and seven-member complexes upon closer consideration. 
This problem requires further theoretical and practical in- 
vestigation. There are 25 references, 2 of which are Soviet. 


ASSOCIATION: Moskovskiy institut tonkoy khimicheskoy tekhnologii im. NM. V. 
Lomonosova (Moscow Institute of Fine Chemical Tychnology imend 
M. V. Lomonosov) 


SUBMITTED: June 24, 1957 
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AUTHORS; Kazakova, V. M., Syrkin, Ya. K. sov/62~-59-4-38/42 
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TITLE: Paramagnetic Electron Resonance of Metal Ketyls (Elektronnyy 
paramagnitnyy rezonans metallketilov) 


PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk, 
1959, Nr 4, pp 755-756 (USSR) 


ABSTRACT: This is a short communication on the investigation of the 
spectra of the paramagnetic electron resonance of 6 ketyls 
obtained by the effect of metallic potassium or sodium on 
respective ketones, among them of hexamethyl acetone sodiun- 
ketyl by Nazarov. The reactions were carried out in carefully 
purified ether or benzene in a dry nitrogen current at room 
temperature. Ketyls were obtained in the form of colored solid 
precipitates on pieces of metal. The measurements were carried 
out at a frequency of 9,800 megacycles on a radiofrequency 
spectrometer with magnetic field modulation. The width of the 
absorption bands OB, jp of the ketyls was measured in compari- 


son to the standard substance = powderized 1,1-diphenylpicryl- 
hydracyl. The results are shown in the table. The factors of 


Card 1/2 
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the spectroscopic splitting were Similar for all ketyls and 
approached the g-fac Sketyl Shydracyit 0010. 


6 references, 1 of which is Soviet. 
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5(4) SOV/78-4-6-12/44 
AUTHORS: Dyatkina, M. Ye., Syrkin, Ya. K. 
fee Ses 
TITLE: On the Problem of the Stereochemistry of the Bimolecular 


Substitution in Complex Compounds (K voprosu o stereokhinii 
binolekulyarnogo zameshcheniya v kompleamykh soyedineniyakh) 


PERIODICAL: Case neorganicheskoy khimii, 1959, Vol 4, Nr 6, pp 1285-1290 
(USSR 


ABSTRACT: The stereochemietry of the bimolecular substitutions in octa- 
hedral and quadratic complexes was investigated. It was found 
that in the case of the transition of the configuration of 
the complex from the quadratic to the bipyramidal one a 
substitution of the addends occurs as well as a change of 
the valence state of the central atom. In the case of the 
bimolecular substitution in octahedral complexes it is possible 
that the free orbits with greater principal quantum number 
take part in the development for the production of complex 
compounds with additional substitution groups. The intermediate 
complexes with tetragonal pyramidal structure are important 
in the kinetics of the reaction of the bi- and tetravalent 
platinum. In the case of the substitution in complexes with 

Card 1/2 quadratic configuration the formation reaction proceeds under 
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formation of intermediate complex compounds with tetragonal 
and pyramidal configuration. There are 7 figures and 6 
references, 3 of which are Soviet. 


ASSOCIATION: Institut obshchey i neorganicheskoy khimii im. N. S. Kurnakova 
Akademii nauk SSSR 
(Institute of General and Inorganic Chemistry imeni N. S. 
Kurnakov of the Academy of Sciences, USSR) 


SUBMITTED: March 25, 1958 
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~ TITLE: The 8th Mendeleyoy 


Congrese on Coneral and Applied Cheniatry 


PERIODICAL: ican neorganicheskoy khinii, 1959, Yo. 4, 
Ussa 


Br 9, pp 2178-2182 


ABSTRACT; ‘the Congress Mentioned in th 
March 16 to 23, 1959, More than 4000 Aslegates ang 
19 aountries participated. It wae Opened bd. 
Organisatory Comittee, Acadentoian A, ¥, 
the partiotpants to aiscuse the developae 


ad Fecasyenov: The Periodic Systen and Organic Cheaistry; 


Spiteyny 
tiene ate The Preceat state of D. I. Memdoleyovte Periodic law; 


A. P. Vinogradov: Beste Prebleas of Radicohenistry; y, 78 
Bagel‘ gerat; Bacio Probleme of Mochertatry,; 4a. Y. Bokolev; - : ‘ 

+ Chemical Probiens of sulture in the UssR; Y.B, Fikolayey; ‘ 
Main Tasks of the Conatracti 


4310008-3" 
APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R00165 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R0016 


$a RU SSG MTSU IDE} URES GUESR TOES SAA SESS SY ENE DENT E S700 RT TE 


54310008-3 


os 


De 


05893 
5(2) SOV/78-4=11-46/50 
AUTHORS: Moiseyev, I.I. Fedorovakaya, E.d., Syrkin, Ya. K. 
TITLE: New Complexes of Palladium With Unsaturated Organic Ligands 


PERIODICAL: Zhurnal neorganicheskoy khimii, 1959, Vol 4, Nr 11, 
pp 2641-2642 (USSR) 


ABSTRACT: Palladium chloride reacts with allyl alcohols in acidified 
aqueous solution to form the compound CsHePdCl. At temperatures 


between 15 and 20°, a yellow o-form develops which is stable up 
to 130°;'at temperatures below 10°, the green A -torn develops 
which already decomposes at 50°, dissolved in benzene even at 25°, 
The Q-form is assumed to be identical with the compound 
PdCl,-CcH, as described in reference 1. Both forms are 


diamagnetic. The allyl group seems to be capable of forming a 
special type of complex compounds which is also proved by the 
reaction of ‘palladium chloride with mesityl oxide, A diamagnetic 
yellow substance PdC1C(H, ,0 develops which is stable up to 176° . 


Ite infrared spectrum is discussed, and assumptions on the kind 
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of the bond with PdCl are made. A detailed report on further 
investigations in thie field will follow. The authors thank 

Ve I. Belova for the measurements of magnetic susceptibility, 
I. Yu Kokoreva for the measurements of the dipole moments, and 
Yue G. Borod'ko for recording the infrared spectra. There is 

1 -reference. 
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AUTHOR: gyrkin, Jae Ke 
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toyaniye probleny vaientnosti) 


TITLE: 
(Sovremennoye 308 


4959, Vol 28, Nr 8s 920 (USSR) 


Uspekhi khimii, pp 903- 


PERIODICAL: 
ABSTRACT: In this article, the author discusses the proble 
The modern theory of the chemical pond is based upon data on 
i idual molecules.: THES? include especialy 
their chemical pehaviors 
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of new data have been added, which demands an extension of the 
theory. Experiments show that besides the above-mentioned type 
of a covalent bond donor-acceptor bonds also are of great 
importance. They are formed at the expense of an electron pair 
of the one atom ~- the donor ~ and the free orbit of the other 
atom - the acceptor. The special feature of donor-acceptor 
bonds is the fact that they raise the number of interatomic 
valence bonds by using a great number of electrons and empty 
orbits. On the basis of donor-acceptor bonds a higher 
coordination is obtained. In comparison with the theory of 
covalent bonds by Geytler-London the idea of donor-acceptor 
bonds offers nothing new in principle. They only differ by the 
question as to from where the electrons are added (one electron 
from each atom or one pair from one atom, and the free orbit 
from the other). From the data available it resulted that the 
representation of two-center bonds cannot explain the structure 
of numerous molecules. The method of molecular orbits seems to 
be more appropriate. Originally it resulted from the observation 
of conjugated bonds in inorganic chemistry in which it has 
widely been employed. This method is a generalization of all 
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kinds of bonds, ranging from ionic to covalent bonds, all 
these bonds are therein combined in a uniform theory. In the 
author's opinion, the method of molecular orbits is especially 
applicable actual to inorganic complex compounds. Though it 
has been employed only for a short time, the first investiga- 
tions in this field have already proved promising. Quantume 
mechanical ideas and particularly the method of molecular 
orbits obviously will give a far more exact and complete 
explanation of chemical bonds than all previous theories. Even 
if this theory gives, for the time being, an explanation rather 
than a prediction, there exist still a number of predictions, 
particularly for conjugated bond systems. At the present stage 
of chemistry the leading role belongs to the experiment. 
Nevertheless it would be a great mistake to underrate the 
value of the theory. Mendeleyev (Ref 31) has this already 
recognized. There are 3 figures and 31 references, 7 of which 
are Soviet. 


ASSOCIATION; Moskovskiy inet tonkoy khimioheskoy tekhnologii im. Me. Ve 
Lomonosova ( Moscow Institute of Fine Chemical Technology 


imeni M. V. Lomonosov) 
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AUTHORS: Syrkin, Ya. Ke; Yakerson, V« Les Shnol', Se Ee 
oo 
i : 
TITLE: The Transformation Mechanism of the o-Toluenesulfonic Acid 


Into the p-Toluenesulfonic Acid (Mekhanizs prevrashcheniya 
o-toluolsuli!fokisloty Vv p-toluolsul!fokislotu) 


PERIODICAL: Zhurnal obshchey khimii, 1959, Vol 29, Nr 1, pp 187-194 (USSR) 


ABSTRACT: Previously (Ref 1) the authors tried to clear the question of 
the migration mechanism of the sulfo group on the transformation 

H cf a-naphthalene sulfo acid into the @-isomer. Although it was 
proved that an intramolecular rearrangement takes place, some 
points remained unsolved. Hollemann and Calland (Ref 2) in- 
vestigated the transformation of o-toluenesulfonic acid into 
the para-isomer. The authors assume that the process proceeds 
intramolecularly and not, as supposed, by way of the hydrolysis 
and subsequent suifurizatim in the para-position. They proved 
that there is no desulfurizetion because the rearrangement 
prevails. Furthermore; the sulfurization yields 4% meta-product 
which previously had not been founde Ye. A. Shilov and F. HM. 
Yaynshtey: (Ref 3) investigated the transition of the ortho- 

Card 1/2 tgomer into tae para-isomer by means of radicactive $77 at 
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120 and 1269; they concluded that the reaction takes place 
intermclecularly. They underline, however, that they had not 
been abie to determine the specific radioactivity of the re~ 
arrangement products in the initial stage of the reaction. In 
order to investigate this process mare exactly the authors 
thought it useful to pay special attention to the transformation 
from the very beginning of the reaction. They did not only 
apply the radicactive but also the spectrescopic method. In the 
present paper they tried to connect the radiochromatographic 
method with the spectraphotometric one. It was found that in 
acid medium the process mainiy preceeds intramolecularly; in 
part, however, through the medium, i. e. intermolecularly. For 
she explanation of the intra-and intermolecular reaction process 
a scheme is suggested. There are 4 figures and 10 references, 

4 of which are Soviet. 


ASSOCIATION: Moskovskiy institut tonkcy khimicheskcy tekhnologii (Moscow 
Institute of Fine Chemical Technology) 


SUBMITTED: December 17, 1957 
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- AUTHORS: Belova, V- I., Vol'pin, ti. Ye.,Syrkim, Ya. Ke 
TITLE: Letter to the Editor (Pis'mo v redaktsiyu) 


The Magnetic Receptivity of Tropyl Salts (Magnitnaya vospriimchivost 
soley tropiliya) 


PERIODICAL: Zhurnal obshchey khimii, 1959, Vol 29, Nr 2; pp 693-694 (USSR) 


ABSTRACT The compound C Ha ig known to be stable in the cyclic structure form 
A q 7, 3 . ‘ 
of the positively charged C H, jon. It ia of interest to determine 


the diamagnetic receptivity of this ion and to compare it ce cee 
receptivity of other cyclic molecules, e.g. benzene and i eae 
tetraene. For this purpose the following compounds were syn eee 
and their receptivity was determined: tropyl hexachloro platinate 


1 mercury tetra~ 
(c/H )PtCl,, tropyl perchlorate o 7H C10, and tropyl mercury 


i i the first two com= 
iodide (C_H.,) Had - A report on the synthesis of the 


i 2). Tropyl mercury tetra- 
ounds had already been made earlier (Ref 
todide was first synthesized as followg: aqueous HgC1 5-solution and 


j : ° d 9.1 
Card 1/3 KJ were added to C/ HBr solved in water (2-34 g, 3072 8, and 9c1 &; 


secu lrsltb eer ie 9 sel oes 
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respectively). (C/H) Hed, was separated and filtered, washed with 


10 % KJ solution of water and alcohol and finally recrystallized fxm 
nitromethane. The magnetic receptivity was determined according to 
Saxsmith (Saksmit) at room temperature and with certain strength 
values of the magnetic field (Table 1). Unlike other platinates, the 
receptivity values of tropyl chloro platinate differ from one another 
in various syntheses. The table shows therefore the highest deter- 
mination of receptivity, which surely corresponds to the purest 
sample (from the magnetic point of view). The value of magnetic re- 
ceptivity in the organic cations of tropyl C_H.+ was calculated from 


TT 
experimental data. The anion value of receptivity is given in th 
fourth column of the table, The receptivity value of ion Pt Cl, es 
t was determined according to reference 3, that of the ion 


Hel according to reference 4. The value of ion C10, was obtained 
from table 3 (from the book by Selwood, P.W.) (Ref 5).The value of 
receptivity of ion CoH, from various tropyl compounds, is recorded 


in the last column of the table. Pascal's additive scheme concerning 
the receptivity values of the compounds, containing conjugate bonds 
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(C,H, 0H,” Cai.) is judged negatively by the authors and their own 
explanations ire given.- There are 1 table and 6 references, 2 of 
which are Soviet. 


Institut obshchey i neorganicoeskoy khimii i Institut elemento- 
organicheskikh soyedineniy Academii nauk SSSR (Institute for General 
and Inorganic Chemistry and iustitute for Eiemental-arganic Compounds 
of the Academy of Sciences, USSR) 


July 20, 1958 
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SOV/30-59-6-2/40 
woyrkin, Ya. K., Corresponding Member, Academy of Sciences, USSR, 
Dyatkina, M. Yé., Doctor of Chemical Sciences 


The Present State of Quantum Chemistry (Sovremennoye 
sostoyaniye kvantovoy khimii) 


24 
Vestnik Akademii nauk SSSR, 1959, Nr 6, pp 13-25 (USSR) 


The beginnings of quantum chemistry are to be found in the work 
by W. Heisenberg (1926) who investigated the first multi-elec- 
tron system - the helium atom - as well as in the work by 
Heitler and London who used the same method for investigating 
the hydrogen molecule H, (1927). In these investigations the 


physical reasons for the formation of a covalent bond were dis- 
covered for the first time, however, no accurate solution of 
the Schrodinger equation for these problems could be obtained. 
For this reason an approximation method had to be applied. It 
may be seen from it that in the near future it will hardly be 
possible to obtain reliable values in quantum chemistry of the 
dissociation energy by theoretical computations. Concerning 

the problems of a survey of the existing approximated and exact 
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methods of computation the authors of this article refer to the 
paper by P. Levdin (footnote 1). Furthermore, a number of 
interesting results obtained in the field of qualitative con- 
clusions from chemical quantum computations are demonstrated, 
the values of which are acknowledged by the authors. The con- 
cepts concerning the directivity of valencies is regarded as a 
success of qualitative quantum chemistry. Chemical quantus 
computations of covalent atomic radii in condensated aromatic 
hydrocarbons also proved to be successful. The problem of the 
application of quantum-chemical methods for determining 
spectral properties of chemical compounds is also of interest. 
There are 1 figure and 1 reference. L~ 
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AUTHORS: Shott-L'vova, Ye. A., Syrkin, Ya. K, 


TITLE! Dipole Moments of Dicyelohexylammondum Nitrite. Brier 
Communications 


PERIODICAL: Iavestiya akademiit naulc SSSR, otdeleniye khimicheskikh 
nauk, 1960, Nr 1, pp 139-140 (USSR) 


ABSTRACT: Dipole moment for dicyclohexylammonium nitrite (iE: or 
dicyclohexylamine nitrite as the authors called it, 


was determined in a benzene solution at 25°, Dielec- 
tric constants of 0.000109, 0.000094, and 0.0000809 
mole solution of I were found. They are 2.2738, 
2.2733, and 2.2729, ste eee faa The electronic 


polarization of I is 65.4 om According to the litera-— 
ture data, @ is equal to 11.17, 10.75, and 10.35; 

is 0.8. The dipole moment for I, calculated 
according to the above data is equal to 4.14, 0.04 x 


1o-"". Since the dipole moment obtained is too low 
Card 1/2 for a salt, the authors conclude I in a nonpolar 
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solvent, does not exist in a salt form| (CoH,4) 5 Ni,” | 
[vo] ~. The data obtained indicate HNO, and dicyclo- 


hexylamine in a nonpolar solvent can form a molar 
compound with two hydrogen bonds: , 


Hae ye Onn 
HyCs” -“H—-O7 


The authors express their gratitude to M. N. Polteva 
for supplying material for measurement. 
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Dipole moments of some germanium organic compounds. 
SSSR Otd.khim.nauk n0.5:948-949 My '60. (MIRA 13:6) 


1. Institut tonkoy khimicheskoy tekhnologii imeni H.V. 
Lomonos0vae 
(Germanium organic compounis--Dipole moments) 
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5 %100 BO13/BO54 
AUTHORS ; Savitskiy, A. V. and Syrkin, Ya. K. 
; TITLE: Equilibrium Reactions of Ferrocene and Ruthenocene 


Oxidation With Iodine 


PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh 
nauk, 1960, No. :2; pp: 2254-2256 

TEXT; The authors briefly report con a study cf the absorption spectra cof 

ternary Fe~I,-CHe- and Re-I,-C He systems, which was conducted to 


determine the thermodynamic characteristics (AF, AE, AS) of ferrocene 
(Ref. 71) and ruthenocene oxidation with iodine. The following designations 
are useds Fe is (C,H) Fes Re is (CoH, ) 9R¥; Mc is dicyclopentadienyl 


metal (CH.) Me. Iodine sublimated in the usual way, and ruthenocene ard 


ferrocene purified by sublimation in vacuo, were used in the experiments. 
The measurements were made on apparatus of the types CO4 (SF4) and CO2M 
(SF2M) at different temperatures in a glass bulb (d=4.33 em) kept at 
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constant temperature. The two apparatus gave agreeing results. The 
Fe~-I, ~C (He system was investigated in Ref. 4. This paper studied the 


deviation of the optical density BD from the addition value D_ at different 
wavelengths (Fig. 1). The same figure gives the absorption spectrum of 
(CH,) 5C¢ Hq. ght, as a calibration measure for the cptical density of the 
triicdide ion. The 9 24per ines’ 3 ts revealed the existence of a linear depen- 
dence (D - D,) [Fo}- Eee pas Seay [I], (Fig. 2). a and b are 


empirical serseanee: A similar dependence was observed in the system 
Reo I,-- CH (Fig. 3). A comparison 3f these dependences with the 


)5Cg os NI, and (cH, ). 2CgHe NI. (Fig. 4) confirmed 


the assumption concerning “the ae. of ret, and Fel. The saquilibrium 


absorption spectra of (CH,) 


constants were fcund from the corresponding constants a and b at different 
temperatures. The values of the equilibrium constants K, and Ky are given 
i 


in Tatle ', the values of AF, AH, and AS in Table 2. The different oxida- 
ticn vate of ferrocene and ruthenccene observed can be explained by the 
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fact that the activation energies are determined by the quantity AH of 
the electron transfer. The calculation shows that the electron transfer 
is weakly SndOL nari: and that AH in the case of ruthenocene is by 

1.5 keal.mole~' smaller than in the case of ferrocene. On the basis of 
data given in Table 2, the value of AH can be determined for the reaction 
Re + Fel, = ReI, + Fe in benzene. In this case, it is 1.5 keal . mole™!. 


3 3 


Ruthenocene is thermodynamically stabler than ferrocene. The bond of the 
metal with the ring, which is more solid in ruthenocene, is confirmed hy 

the study of infrared spectra of the two compounds (Ref. 8). On the Geeta 

cf these data, and the similar values of ionization pote ola: it may be i 
concluded that the ruthenicinium cation is thermodynamically stabler than 

the ferricinium cation. There are 4 figures, 2 tables, and 8 references, 

1 Soviet, 4 US, 2 British, and 1 German. 


ASSOCIATION: Institut tonkoy khimicheskcy tekhnclogii im.M.V. Lomonosova 
(Institute of Fine Chemical Technology imeni M.V.Lomoncsov) 


SUBMITTED: May 25, 1960 
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khim. 1 no.2:189-199 Jl-Ag '60. (MIRA 13:9) 
(Adsorption) (Chemical bonds) 


a 


4 ? 2 


erates eter pte! greeepo neces e 
EST RS ae bate Re aed ABC, SPAM Sie he RS oes gM BNA ee EOE) weed 


’ 


OE i OS La ee a Ie 
ts ESERIES? So ta Oe SOA ar Rc ne a Ml see aed 8 


@ 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001654310008-3" 


cred Race ah A Siriano 


BEV ROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001654310008-3 


age Paster er ts Bence eos Emap ase TS Bo Si spate os ee 
aa ee be PES SD GE reese SRS RST este tae ca res nerrmecrmin tere on 


5/078 /60/005/008/019 /031/xx ' 
B023/B066 
AUTHORS: Dyatkina, M. Yee, Syrkin, Ya. K. 
TITLE: Participation of d-Orhits in the Bonding of Atoms With a- 


and p-Electrons 


PERIODICAL: Zhurnal neorganicheskoy kKhimii, 1960, Vol. 5, No. 8, 
pp. 1663-1668 


TEXT; The authors studied the increased stability of single bonds between 
equal atoms. These bonds constitute the simpler type of covalent bonds if 
they are not complicated by a partially ionic character. But even these 
bonds may have anomalities. Even in cases where atoms forming diatomic 
molecules have only one unpaired electron, there is a number of deviations 
from the simple distribution of energy in single bonds. All data confirm 
the low stability of single bonds in alkali metals, oxygen, nitrogen, 

and fluorine, and also increased stability of such bonds in elements of the 
copper sub-group, in phosphorus, sulfur, chlorine, and their analogs. The 
increased stability of single bonds between equal atoms of sulfur, phosphor, 
chlorine, and their analogs, as well as of elements of the copper sub-group 
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Participation of d-Orbits in the Bonding 3/078/60/005/008/019/031/XX 
of Atoms With a- and p-Electrons BO23/B066 


as compared with oxygen, nitrogen, fluorine, and alkali metals may be 
explained by the participation of electron pairs and free d-orbits in 
ponding. Electron pairs and free d-orbits may also take part in the inter- 
molecular interaction in crystals and metallic compounds. Investigations 
of the authors are not mentioned. There are 6 references: 2 Soviet, 1 
Belgian, 1 German, and 2 US. 


ASSOCIATION: Institut obshchey i neorganicheskoy khimii im. N. S. 
Kurnakova Akademii nauk SSSR (Institute of General and 
Inorganic Chemistry imeni N. S. Kurnakov of the Academy of 


Sciences USSR) 


SUBMITTED: April 24, 1959 
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(MIRA 13:11) 


Raman scattering line intensities of CCl,, Sic 
with benzene, p-xlene, and cyclohexane. Opt. 
-679 WN '60. 
ete (Carbon tetrachloride—Spettra) 
(Silicon chloride--Spectra ) 
(Germanium chloride-——Spectra) 
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ny Present state of the problem of valence. Analele chimie 15 no.1:3-23 
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(Valence (Theoretical chemistry )) 
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BO08/B014 
AUTHORS : Syrkin, Ya. Ke, Moiseyev, I. I 
TITLE: Mechanisms of Some Reactions With the Participation of peniniden 


PERIODICAL: Uspekhi khimii, 1960, Vol. 29, Now 4, Dpe 425-469 


TEXT: ‘In the article under review, the authors describe their attempts to study 
a great number of reactions. They endeavored to find the mechanisms which cor- 
respond to the experiment or at least do not contradict it. They intended above 
all to clarify the role played by cyclic, activated complexes in reactions of 
peroxide compound so First, they studied the oxidation of ketones and aldehydes 
with per acids and hydrogen peroxide (Refs. 4-40). It was found that the reaction 
is nearly always & second-order reaction, and is catalyzed by acids. The mechan- 
isms under consideration had one feature in common, i.@., the formation of in- 
termediates by addition of the hydrogen peroxide to the carbonyl bond. It seems 
to be reasonable to assume that several oxidation reactions of inorganic compounds 
also proceed via corresponding addition products. ihe authors established that 
the following scheme underlies the oxidation mechanism: 
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im) 00H 0 0-08 
§0.27 + H,0) —? Sy —> nr Aad —» 80,27 + H,0 
“9% OH / Non 


(XVI) 

The rearrangement of g-decalylperbenzoate (Refs. 11, 41-81) indicated the intra=- 
molecular character of this reaction. The following scheme was set up on the pasis 
of experimental data: 


H.C - OOH 0 —t— OH, 
eel pare a *.7| ——p ¢-H.OB(OH), + 4,0 
BL 6t Het ot Ce 5 2 + 2 ° 
HO “OH, B-------- 0) 
N 
HO (XXXIX) EH 


The elevation of the reaction rate is proportional to a pH of between 3 and 6. The 
corresponding acid and hydrogen peroxide are formed during the hydrolysis of 4 

per acid (Refs 24, 70, 82). This reaction is accompanied by disrupture of the 
acyl-oxygen pond. The reaction rate is proportional to the concentration of hydro- 
gen ions, but not to the acidity of the solution. The mechanism previously suggest- 
ed for several hydrolytic reactions of organic esters makes it possible to explain 
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1 data (po 442). The corresponding hydroperoxides are formed during 
‘de with alcohols (Refs. 415 @4-92)~- Also this 
f the alkyl-oxygen pond. The polarity of this 
f reactione presumably, the cyclic 
mechanism and mechanisms in which carbonium jons are formed compete with one 
another in this process. The thermal decom osition of per acids, esters of per 
i 5 ia accompanied by total or partial 
according t° molecular me chanisns without free radicals parti- 
ficult, gometimes even jmpossible, 
i £ the radicals in the 


cage of the golvente A few data obtained by means of optically active acyl- 
neroxides are indicative of 4 simultaneous occurrence of molecular and radica 
processes. In some casess 4 is also possible that the individual processes compete 


with one another fhe first mably the 
decomposition of the molecule to for h the 

noninitiated decomposition of benzoyl per 
immediately after their formation 4a termed “primary T 
the oage effect the aut hors refer to 4 paper py one of 
jn Ref. 125¢ This effects ghich might be imp 
reactions in solutions, possibly consists in an interaction petween t¥o radicals 
or molecular fragments being in the cage, isSes when they are surrounded py the 
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confirmed by the high yield of corresponding acids. The resulting ester reacts ac~ 
cording to either a molecular or a radical mechanism, depending on its structure. 
Besides molecular and radical reactions also the decomposition of the acyl per- 
oxide itself is possible in the system acyl peroxide - alcohol. The ratio be- 
tween the contributions of the molecular and the radical processes depends on tem- 
perature. The interaction between hydrogen peroxide and olefins may lead to 
different products, depending on the reaction conditions. (Refs. 10, 89, 90, 
144-202). In the dark and without catalyst the reaction usually does not take 
place, The photosensitized reaction leads to the addition of hydrogen peroxide to- 
the double bond. Besides this addition, decomposition of hydrogen peroxide in 
water and oxygen as well as oxidative side reactions are observable in this 
process. Oxidative side reactions proceed in the presence of carboxyl- and 

other functional groups in the olefin molecule. This reaction is likely to proceed 
like the hydrogenation of olefins that is catalyzed by acids. a-oxides are 

formed on interaction between olefins and per acids (reaction according to 
Prilezhayev - Ref. 147). All experimental data may be explained by means of the 
transition stage (LXX): 
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the data on the stereospecificity of the reaction according to Prilezhayev (Ref.153). 
The relative yields of the oxidation products are obviously dependent on the dis- 
tribution of electron density in the free radical. The extraordinarily smooth 
course of this reaction can, however, hardly be explained only by means of the elec- 
tron effect in the free radical. The reaction probably takes place via a photo- 
activated cyclic transitional complex (XCII): 


o-" 0-0... 
Cc. Hy, similar to the one suggested for the reaction of the phthaloyl 
Soe 
! hn 


peroxide. A study of the formation of a-oxides in the alkaline oxidation of cig- 
and trans-benzalacetones, f-methyl trans-benzalacetophenone, and other derivatives 
with hydrogen peroxide showed that this is not a stereospecific reaction. The data 
concerning this reaction do not contradict the assumption that it proceeds via an 
activated complex of the type (CII): 
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The following Soviet authors are mentioned: Ge D. Lyubarskiy, M. Ya. Kagan, Ge Ao 
Razuvayev, Vo. No Latyayeva, No Ao Prilezhayev, and Oo Ac Chaltykyan. wnere are 
1 table and 202 references, 29 of which are Soviet. 
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Kazakova, V. Me, Syrkin,..Yae Kos 3/020/60/131/02/038/071 
Corresponding Member AS USSR BO04 /BO07 


The Hyperfine Structure of the Electron Paramagnetic Regonance 
Spectra of Benzophenone-K-ketyl | 


Teese Akademii nauk SSSR, 1960, Vol 131, Nr 2, pp 346 ~ 347 
(USSR 


In reference 1, the authors give a report on electron paramag- 
netic resonance (e.p.r.) spectra of several ketyl reaction 
products of alkali metals with ketones in an inert gas flow. In 
the present paper, the hyperfine structure of the e.p.r. spectra 
of benzophenone-K-ketyl and of phenyl-diphenyl-ketone-K-ketyl in 
a benzene solution was investigated. Resolution of the hyper- 
fine structure of the last-mentioned compound could not be suc- 
cessfully attained. In the case of benzophenone-K~<ketyl a septet 
was observed (Fig 1), which was resolved into 23 lines when the 
solution was diluted (Fig 2). The authors give an explanation of 
the spectrum; The seven components of the spectrum are produced 
by direct interaction of the unpaired electron with the four 
ortho~ and two paraprotons of the ring. Further cleavage is 
caused by the four metaprotons. The spin densities of the un- 
paired electron were calculated as being 0.093 for the o=- and 
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p-position, and 0.031 for the m-position (Fig 3). These values | 
agree well with those obtained for diphenyl methyl (o- and p-=po- 
sition = 0.10). The authors continue investigating the e.p.r. 
spectra of solutions of aromatic and aliphatic metal ketyls. 
There are 3 figures and 4 references, 2 of which are Soviet. 


ASSOCIATION: Moskovakiy institut tonkoy khimicheskoy tekhnologii im. 


M. V. Lomonosova (Moscow Institute of Fine Chemical Technolo 
imeni M. V. Lomonosov) 


SUBMITTED: November 4, 1959 
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AUTHORS: Borod'ko, Yuo Go, Syrkin, Yas Ke s/020/60/131/04/042/073 
Corresponding Member aS iE B004/P125 


TITLE: The Dependence\of the Frequencies and Intensities of the Raman 
Spectrum Lines Vof Mixtures of Ketone With Chloroform on Temperature 


and Concentration 
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol 131, Nr 4, PP 868 - 871 (USSR) 


TEXT: The scope of this paper was the investigation of the interaction between 
ketones and chloroform in the formation of molecular compounds. The intensity of — 
the Raman spectrum lines was measured by means of an ISP-51 spectrograph with Ps 
photoelectric recording. Investigated were: acetone, acetophenone and chloroform 
dissolved in hexane; 48 well as acetone, acetophenone, diet 1 ketone, and benzo- 
phenone dissolved in chloroform at temperatures between -90 and +30 » Tables 1 
and 2:give the integral intensities of the lineg, where the intensity of the in- 
dividual substance with respect to 1 mol at +30 is set equal to 100. The in- 
tensity of the C=0 -and C-H lines increases in the system ketone + chloroform and 
decreases in solutions of these substancesin hexane. The intensity of the c-Cl 
line remains practically constant (Fig 1)» The intermolecular interaction is 
accordingly manifested above all in the C=0 bond of the ketone and the C-H bond 
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AS USSR, Novikov, Se Soy yn TE» Ae Aoy 
Sevost*yanova, V. Ve, Gulevskaya, VY. I. 


TITLE: Dipole somal of Some Halogen Polynitroalkanes ie 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 132; No. 6; 
ppe 1376 - 1377 


TEXT: To investigate the effect of an accumulation of nitro groups for 
polarity and chemicel properties, the authors measured the dipole moments 


of the compounds CC1(NO,) 5» CBr(NO,) 3s CI(NO,) CH,C(NO,) 5. GH;CH(HO,) 9» w4 
CH, CBr(N0O,) >, CH,CC1(NO,) 5, and cH, CHBr(NO,) in benzene at 25°C by the 


heterodyne method, Table 1 lists the investigated concentrations of sub- 
atances, the sum of atomic and electron polarization, and the dipole 
moments, A comparison of the dipole moments of CH,X and cx(NO,), 


(X = halogen) shows, for the halogen trinitromethanes, @ small negative 
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